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Second Midterm Examination - Spring 2007

1. A linear time invariant system is described by the transfer function
;/(8 = m. Let the unit step input be applied to this system.

a. Find the steady state value yg¢ of its output.

b. Find the first time it reaches y;s

c. Find the time it reaches its first peak value.

2. Let p(s) = s% + 4s% + 3s* + 53 + 652 + 35 + 4. How many roots of p are in
the left half complex plane. Show your work.

3. Let G(s)H(s) = WK%(H?))’ K > 0. Is the point s = i4 on the root
locus for some K7 Show your work.

Good Luck,

A. Karamancioglu

Solutions

1.The transfer function could be written as

Y(s) 1 10

X(s) 252 +2.3=/10s + 10

which shows that w,, = v/10 and ¢ = —2— = 0.4743. Therefore,

2v/10
8) Yo = O'“Z 1.0766
b) t, = o = Sssg- = 0.7417 sec.
c) tp = l% = 57g39 — 1.1284 sec.
2.
[ 1, 3, 6, 4]
[ 4, 1, 3, 0]
[ 11/4, 21/4, 4, 0]
[ -73/11, -31/11, 0, 0]
[ 298/73, 4, 0, 0]
[ 549/149, 0, 0, 0]
[ 4, 0, 0, 0]

Two sign changes; therefore, two in the RHCP and four in the LHCP.
3.

K

=0—{1+id+|2+i4+|3+id4) = 0—175.96°4+-63.43°+53.139} = —192.520
(1+i4)(2+ i) (3 + i) (|1 442+ i4+|3 + 4} = 0—{75.967+63.43°+53.13°}

It is not an odd multiple of 180°, therefore, it is not on the root locus.



